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Global wind profiling with future space-based Doppler wind lidar
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Abstract: Improvement of numerical weather prediction is very important for disaster prevention and disaster risk
reduction. The current global wind observation system has the problem that it is heavily biased to temperature- and
water-vapor-related observations. Although it is improving due to recent advances in data assimilation technology
and new satellite observations, there is still a strong demand for global wind profiling. The European Space Agency
launched the space-based Doppler Wind Lidar (DWL) Aeolus in August 2018 to realize the global wind profiling,
and to show importance of the global wind profiling for the numerical weather prediction. Tokyo Metropolitan
University conducts a space-based coherent DWL with JAXA, JMA-Meteorological Research Institute, ANA
Holdings, NIES, the University of Tokyo, Tohoku University, Kyoto University and others. In this presentation, we
will report on the contents of the feasibility study conducted in F'Y2020.

Key Words: Lidar, Doppler Wind Lidar, Space-based, Global wind profiling, NWP



L. FL®HIC

RBRKENLOMOMELZTFH DI, THICESWAEEFSITEALETHS. THICES V- #EHE
RATEN O, BHETHENEETHSH. AL, KLERWLRKBERICHED O, £FKMICHEY
ME2BRT25FER, JUESCKEKOBHTFELLERNRZL TV EWVWIBENLRHD . TEDOT — X[
LEROERLH LWEEBUOBBICLIVKEBELSOH Db DD, KKRE L TR AR D & E 518l
WOFEFITFR. FRINF MR ESA (X 2018 F 8 AIC K>y 77 —EA 7 A 4 — (Doppler Wind Lidar, LAF
DWL) # &2 Aeolus Z T EiF, FH O RO R & ESAABN A2 FH L, 2RO R & 55 A6 800 2 5 E T
WOFPHEEER FICKESEBERD Z & AR L. Acolusid. 2021 FF 12 HICEFEMK TZI 2, *
DHNVFHOBURMER~EBITT2TETHL. BETH=ZIa=T 1 — %X, [IEMEEDOaI 2
=T 4 =05 Aeolus DEMI v a UABFEINLTWNES.

WRENL K TlE, JAXA, [EWERT, ANA KR —/VF > 7 A, NIES, Bk, ALK, FELKM & &
HiZ, HBEFHROFHEEOM b, B HREE G B2 X D080 o EN G oKt (REHE A&
XL CO BEHEOHNK) , BHERERKRA e ¥ 7 MLEXD2RBEEHOFH~OFEK, KAYWERHE AT =
ALDOBME X AN E LT, b —FZ2H S ake—1 > s DWL (CDWL) ##izMmafLTW\5. KJ
FTIE, 2020 4FEEICHEHE L2 EBERFANFIZONWTHRET 5.

2. BADBHEBBRYTSI—RASIF— D&

2021 EEICEE S~ CDWLEHEOK %2 b L I2F & = CDWL &2 O BN X & 3 C % Figure 1 &
Table 1 IZ7”F. HFtSH T2 CDWL # 2 O @& L #lE 1L, 300km - MHGETH 5. i INn 5 DWL O
V=PRI 2-& 15-pum D 25 Th D, L—¥ Wi, RENSTT 1 7TAKE 35, BHEOET I L
THMA O EDOHFMICHHINS., HEOETHMIZK L THMA 9 EIZL—FREHHT HHHO—D
X, MEBEBHERNLO Ry 7T —@#HENOm/s 2515 TH D, 20204 % T, @ 12km LV & WEEIC
DOWTHRFT L TEN, EENZRA a7 SOBRIGEEX 12km ETEol. E#ENZRR o X s k
OBPEEIT 12km ETERSTWVAN, Rkm IV EEHEICOWTHET —XERENRTORS. £/, A Y
vATZTuE 7 hE LT, =T ZREOHKI, BEMNEZEFRILGBEENRFEILDZ LIZR T,

2020 FFEF THO— Y —FRTIx, OBETH, AROERFRICHE S BERT —% & L TRERHOR
DOEEN, @OFE KK BN OMBEMRRITHERD RO EENAR, Qb2 sstmy 5=
DIZTRARBEDORVEJFRENF T O TV, 2021 FETORFTIE, ZholMax T, @B
BEMOZE L 2D KUK EOZ T v Yy VO FEES, @R THOBE LS LTHW 5 iMmIkHEE o R & W
LoD FRBENSBVRMSg S, Nx—F—FWRLLTBEMEINTE.

Table 1. Specifications of future space-based CDWL. p— /B Km/s
Space-based CDWL g
Orbital altitude Orbit <300 km / Polar

T . Plan1 : 2.-pm, 90 mJ 30 Hz x 2 .
Iansmitter Plan 2 : 1.5-um 50 mJ 150 Hz 200-300 km,
Receiver 0.6m (11ook) Satellite ground track

Target horizontal resolution <100 km
Altitude 0-2 km: <0.5 km Laser foot-print track

Target vertical luti . o
arget vertical resolution Altitude 2-12 km: <1 km . _ —

Nadir angle 35 deg >
Azimuth angle 90 deg (along track of satellite) Ground track speed 7.5 knv/s
i i -150 - + . . . . .
Target horizontal wind speed 150 - +150 m/sec Figure 1. Down-looking wind profile observation
Data delay <3 hour

geometry of space-based CDWL.

3.FEHALDREADE R

2018 = 8 AWCHT B i b= Aeolus OEM 1%, MEREMGEMIN 6 » Ak, EWEM 3IF, BYEMA 1 F£L
ENTW5D. BEOTETIE, Acolus DBWIEMIT, 20224 FE 12 ARETEENT WD, TD=8H, ESAIT



2030 FEEH DI FIF &M E L7= Aeolus D% MM (LT, Aeolus-2) ORETZBA L TW 5. BRNK S 6 A B 5
AL, SERREH Y b — 28T 2 KB B E Meteosat & 2022 FFIZHT EF, ISENDS 20 F0EH
FTELTWVWD. JAXA-ESA 1L, Ry 77 —E L — X ## BarthCARE # 2 % 2023 FIZH EF A TFELTEHY,
BFEICOIZ2ZENMOMERBANAWEFEINDS. BARAENTIH, 2029 FICHAOKGBNHE [OEbV #
W] OFEMANEB I, BRI L ARBE LG L TEBE TS, OFEDYBMETIE, £ A —
DU 7= ZBHRNSEEE DIL IC XA RO F O — BB ORENDH D 2. HAMEO DIL #EE
Bzt T, B o DVL FEIZ L A2 MFH7ET Thd, thoBBIRAER & o v ¥ — 8o o ek 8 1<
TarEDBEEIZOWVWTHRETTALENRDD.

4. & O

oM 2B DWL O FEB %2 B L, HAEL KE, JAXA, [RZPF%EFT, ANA K —/VT 4 > 7 A, NIES,
K, ESHFEHEBEIC L - T, HEFNBS X OBRZNE A O RFNITLIL TV 5. JAXA-ANA B Tik, Fif
EVRZEVNIHLWEBAELLORE BT TWVWS ., HESHE CDWL O EH %, BEF®RE O T E N
EoMmomEBRP AT A EO VT —BANC X ARENRTERRZ T TR, BT — 2 B H e i85 & Al
HT2Z L1028 FHREYRRAH~OMEL K& W, 5l &k, FEKE COWL O FEIIZm T THR
FEED TIT<.

B

AAFFE (o —#) TIiL ISPS BHHFE 19K04849, 19H01973, 17H06139 DBk 25 1) 7-.
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